Biochemical and structural analysis of the Klebsiella pneumoniae cytidine deaminase CDA.
The emergence of drug-resistant strains of Klebsiella pneumoniae, has exacerbated the treatment and control of the disease caused by this bacterium. Cytidine deaminases (CDA) are zinc-dependent enzymes involved in the pyrimidine salvage pathway and catalyze the formation of uridine and deoxyuridine from cytidine and deoxycytidine, respectively. To illustrate the structural basis of CDA for a deeper knowledge of the molecular mechanisms underlying the salvage pathway, we reported here the biochemical and structural analysis of CDA from pathogenic K. pneumonia. KpCDA showed deaminase activity against cytidine as well as its analog cytarabine. The deaminase activity of KpCDA on cytarabine was 1.8 times higher than that on cytidine. KpCDA is composed of an N-terminal catalytic domain and a C-terminal noncatalytic domain. Zinc, which is involved in the activity of the catalytic domain, is coordinated by His102, Cys129, and Cys132, and two 1,4-dioxane molecules were present at the active sites. KpCDA exists as a dimer and shows distinct dimeric interface compared with other CDAs. Our results provide the structural features of KpCDA, and KpCDA might be a potential antibacterial target for the disease caused by K. pneumoniae.